The efficient market hypothesis (EMH) concept has been debated since 1950's by academicians and professionals and even today it is an important part of modern finance. The capital market efficiency is classified into allocative efficiency, operational efficiency and informational efficiency. The EMH deals with informational efficiency which states that participants cannot outperform the market with new informational flow. Many researchers investigated the stock market reaction to informational disclosure by considering various corporate announcements such as stock split, mergers and acquisition, dividend announcement etc. Stock price response to earnings announcements has received considerable attention as earnings are considered as the firms' performance indicator. The investors' expectation on the extent of excess return that they would make from trading in the stock market is based on several factors and one of them is quarterly earnings announcement news. In this study, we focus on examining the stock price reactions to earnings announcements in Indian stock market using a sample of firms listed on the BSE (Bombay Stock Exchange Limited). We use event study methodology to examine the significant relationship between stock returns and quarterly earnings announcement. The BSE-500 based companies are selected as sample companies as they diversified and well traded stocks. The whole sample is subdivided in to good sample portfolio, bad sample portfolio and full sample portfolio based on percentage change in the net profit and net sales of current and corresponding quarters. We use t test (Brown & Warner, 1985) for statistical significance and Runs and Sign test for testing the hypotheses. Cohen et al. (1983 a) methodology is also used to see the price adjustment process during the quarterly earnings announcement.
Introduction
The concept of stock market efficiency has been investigated since 1950s and it has been regarded as one of the important areas of research in modern finance. The development of Efficient Market Hypothesis (EMH) (Fama 1965 (Fama , 1970 has created the interest among the researchers to examine its validity. Many researchers investigated the stock market reaction to informational disclosure by considering various corporate announcements such as stock split, mergers and acquisition, dividend announcement etc. Stock price response to earnings announcements has been received considerable attention as earnings are considered as the firms' performance indicator. EMH states that an investor cannot beat the market based on any set of new information, whether it is historical, publically available information or private information. The investors' expectation on the extent of excess return that they would make from trading in the stock market is based on several factors and one of them is quarterly earnings announcement news. It has been observed that, during the earnings announcement, stock prices usually rise and invrease price volatility. The earnings announcements are in regular intervals and it provides good opportunity to test whether these announcements generate predictable returns to the investors. As the earnings contain information and influence the stock prices, the investors wait for the earnings announcement season to make money. The investors forecast the earnings on pre-announcement drift, announcement effect and on post announcement drift. There are vast majority of the studies such as Ball and Brown (1968) , Brown and Kennelly (1972) , Woodruff and Senchack (1988) , Bernard and Thomas (1989) , Cornell and Landsman (1989) and Bernard and Thomas (1990) who empirically showed that earnings contain information content and traders gained trading on this information flow. The disclosure of accounting numbers of listed companies has significant influence on stock market. This study provides empirical evidence, how stock market reacts to earning announcement in emerging Indian stock market. We examine whether there is any significant relationship between stock returns and quarterly earnings announcements. This paper is organized as follows: section 2 provides a review on literature, section 3 discusses the objectives and hypotheses of the study, section 4 discusses the sample and data, section 5 presents the results and analysis. Finally the concluding remarks are given in section 6.
Literature Review
The stock market response to earnings announcement is gained lot of attention in modem finance literature. The previous empirical studies are reviewed in this section. Event studies have a long history and a wide range of applications. One of the first studies of this form was Dolley (1933) , where he examined the price effects of stock splits. Similar studies done by Ball and Brown (1968) , and Fama et al. (1969) , and introduced the abnormal returns model which is very popular and widely applied today. Ball and Brown (1968) are the first to found abnormal returns of firms with positive earnings news which was continued to drift upward after the earnings announcements and that the opposite is true for firms with negative news. Beaver (1968) , Brown and Kennelly (1972) , Foster (1977) , Joy, Litzenberger, and McEnally (1977) and Nichols and Tsay (1979) examined the information content of earnings announcements, and suggested that when there is new information arrival, volume will be larger and price change will reflect the market's overall expectations regarding this information. Foster and Vickrey (1978) , Woolridge (1983) , Grinblatt et al. (1984) , Lakonishok and Vermaelen (1986) , Abeyratana, et al. (1993) described considerable positive abnormal returns around the announcement dates of stock dividends which are consistent with the semi-strong form of market efficiency. Patell and Wolfson (1984) , Jennings and Starks (1985) , and Barclay and Litzenberger (1988) examine the price response to corporate announcements such as earnings, dividends, and seasoned equity offerings and found significant abnormal returns. Watts (1978) , Rendleman et al (1982) , Foster et al (1984) , Thomas (1989, 1990) found statistically significant abnormal returns after quarterly earnings announcements. Foster et al. (1984) explained 'post-earnings-announcement drift' and concluded that stock prices fail to adjust abnormal returns fully for new information and have failed to resolve the anomaly. Kormendi and Lipe (1987) , and Easton and Zmijewski (1989) supported the existence of efficient market. William and Patricia (1991) argue that the earnings announcements contain some information which is not available to the public. Ball and Kothari (1991) found significant excess return which will be generated on the announcement day because earnings announcement usually include information which are not available to the public. Jegadeesh and Livnat (2006) demonstrated that price announcements contain information and are not available to the market and the stock price cannot fully reflect all the information released to the public, which is against semi-strong form EMH. Basu (1975) argue that opportunities for earning "abnormal" returns were afforded to investors. Tax-exempt as well as taxpaying investors, who entered the securities markets with the objective of rebalancing their portfolios annually, could have taken advantage of the market disequilibria by acquiring low P/E stocks. From the point of view of these investors, "market inefficiency" seems to have existed. Srinivasan (1997) , Rao (1994) and Obaidullah (1990) examined the share price responses to announcement of dividend increase, bonus issue and equity rights and found that the Indian stock market is semi-strong form efficient. Chaturvedi (2000a, 200b) provided evidence for the market inefficiency. Raja et al. (2009) examined the informational efficiency of the Indian stock market in the semi-strong form of EMH and concluded that Indian stock market is efficient. However, Belgaumi (1995) studied the speed of adjustments of stock prices to half-yearly earnings announcements by examining the efficiency of Indian stock market. He concluded that learning lags were existed in the Indian stock market and imbibing of publicly available information was slow. Therefore, Indian stock market is inefficient in the semi-strong form. Mallikarjunappa (2004) , , 2008a , 2008b , 2010 , 2011 and Iqbal, Mallikarjunappa and Nayak (2007) found that the Indian stock market do not react immediately to quarterly earnings announcements and provided an opportunity to earn abnormal returns. Therefore, they concluded that the Indian stock market is not efficient in the semi-strong form.
The review of the studies shows that there is no clear evidence to accept that Indian stock market is efficient in semi-strong form. Therefore, an attempt is made to test semi-strong form of market efficiency in Indian stock market.
Our study uses event study methodology to examine the informational value in security prices following the quarterly earnings announcement. We observe abnormal return by using daily data. The BSE-500 based companies are selected as sample companies as they diversified and well traded stocks. These companies are considered as top companies as they are ranked based on full market capitalization, average free-float market capitalization and average turnover for preceding 3 months. The BSE-500 companies represent nearly 93% of the total market capitalization on BSE. The highly liquid stocks are the Sensex stocks. We have taken BSE-500 index companies to test on a larger sample and it covers all 20 major industries of the economy. As they are liquid stocks, the impact of quarterly earnings announcement of these companies on the stock prices are expected to be fast. We took all the companies which had announced their quarterly results of September 2012. On the basis of data availability we have selected 469 companies as our final sample. We have used four sets of data. The first set of data consists of quarterly earnings announcement made by the sample companies. Here, we have used media announcement or stock exchange announcement dates, whichever is earlier, as an event for the sample companies. The second set of data consists of daily adjusted closing prices of sample companies which are listed in BSE. The third set of data consists of the daily closing prices of BSE-500 index. Finally, we collected the net profit and net sales of the sample companies for the construction of portfolio. The data is collected from the Center for Monitoring Indian Economy (CMIE).
Classification of Companies into Portfolios
In this study we have used net profit and net sales as a base for the construction of portfolios. The sample companies are classified as good news; bad news and full sample portfolio based on the percentage change in the net profit and net sales. Based on the above parameters, the first portfolio includes firm with positive change in the net profit and net sales, "good news" portfolio. The second portfolio contains with the negative percentage change in the net profit and net sales, "bad news" portfolio. The third is overall portfolio, which includes all the firms selected as a sample for the study. In case a particular firm's percentage changes in the net profit is positive and net sales is negative and vice versa, in that situation the Sign of percentage change in the net profit is considered as a criterion to include that firm in the portfolio. Based on above parameters we considered 248 companies as good news portfolio, 221 companies as bad news portfolio and 469 as full sample portfolio. Fama et al.(1969) is the first available event study methodology. Thereafter, Brown and Warner (1980) , Masulis (1980) , Dann (1981) , Holthausen (1981) , Leftwich (1981) , DeAngelo and Rice (1983), McNichols and Manegold (1983), Srinivasan (1997), Mallikarjunappa (2004) , , 2008a , 2008b , 2010 , 2011 have used this methodology to examine the stock market behavior to various corporate events. We use the same methodology to examine the market reactions on quarterly earnings announcements. The dates on which quarterly earnings announcements are released by the sample companies are defined as the event dates (t = 0). The 61 days surrounding the announcement of earnings (i.e., t = -30,…,0,…, +30 ) is designated as the "event" period or event window. The days before the event period (i.e., -280,…, -31) are designated as the "estimation" or "non-event" period. The abnormal returns of the companies for the event window are calculated by using mean adjusted model, market adjusted model and market model. The estimated abnormal returns are averaged across securities to calculate average abnormal returns (AARs) and AARs are then cumulated over time to ascertain cumulative average abnormal returns (CAARs).
Methodology

Abnormal Return Measures
Let , be the observed arithmetic return for security i on day t, , represent the abnormal return for security i on day t. We use the following three models to estimate the abnormal return for each day in the event period.
Mean Adjusted Model
This model was initially developed by Masulis (1980) . This model assumes that the expected return for the given security i is equal to constant . The abnormal return is equal to the difference between the actual return and expected return.
Where , represents the abnormal return for security i on day t, is the average of security i ' s daily returns in the estimation period (-280, -31).
Market Adjusted Model
Under this model, the expected returns are equal across securities. The abnormal return is the difference between security return and market return and this model was developed by Cowles (1933) and Latane and Jones (1979) .
Where
, is the return on the BSE-200 index for day t
OLS Market Model
We use Sharpe (1964) market model where, we regress each security return with market return and use α and β coefficients from simple regression to calculate expected return. The abnormal return is the difference between actual return and expected return of each security. The market model is given by:
Where and are OLS values from the estimation period. The Beta is calculated using the following equation.
Where, = slope of a straight line or beta coefficient of security 'i'. = return on market index 'm' during time period't'. = return on security 'i' during time period't'. N = number of observations. The above three models were used by Brown and Warner (1980, pp. 207-209) to generate excess return. We compute the AARs and CAARs based on this methodology. A number of other studies have also used this methodology. We expect that quarterly earnings impact the stock prices. To account for the general market movements, we fit an OLS that captures the price reactions due to market.
Average Abnormal Returns (AAR)
The following model is used to calculate average abnormal returns (AARs)
Where, i represent different securities in the study; N = total number of securities. t = the days surrounding the event day.
The Cumulated Average Abnormal Return (CAAR)
The AAR values are cumulated over 61-day period to find out cumulative average abnormal return (CAARs) and expect that the CAARs should be close to zero. The following formula is used for the CAARs:
Standardized Abnormal Return (SAR) and Standardized Cumulative Average Abnormal Returns (SCAR).
We calculated Standardized Abnormal Return (SAR) where, each excess return , is first divided by its estimated standard deviation to yield a standardized excess return, , . The standardized abnormal returns are then cumulated over time in order to ascertain standardized cumulative average abnormal returns (SCAR).
, = , / ( , ), Where
The test statistics for any given day (t=0) is calculated as ,
• ( )
Where, N = the number of sample securities at day t.
Parametric Significance Test
Parametric t test is used to assess the significance of AARs and CAARs. The 5% level of significance with appropriate degree of freedom is used to test the null hypothesis that there are no significant abnormal returns after the event day. It is assumed that if the market is efficient, AARs and CAARs values should be close to zero.
The t Test Statistic for AARs
This statistic is given by: = ( ) Where AAR =average abnormal return, ( ) = standard error of average abnormal return. The standard error is calculated by using following formula. . = √ Where, S.E = standard error, = standard deviation, n = number of observation
The t Test Statistic for CAARs
This statistic is given by:
Where, σ (CAAR) is the standard error of cumulative average abnormal return. The standard error is calculated by using the following formula:
. = √ S.E= standard error, = standard deviation, n= number of observations.
Non-Parametric Significance Test
In addition to t test, non-parametric tests like, Runs and Sign tests are used to test the hypothesis.
Runs Test
This test was developed by Levene (1952) to analyze the randomness in the behavior of observed numbers. In this paper we apply Runs test on AARs before and after the event day and also for the entire event window to test for the randomness in the occurrence of AARs. The Runs test is calculated by using the following formula.
Where, = mean number of runs, n 1 = number of positive AARs, n 2 = number of negative AARs, r = number of runs (actual sequence of counts)
The standard error of the expected number of runs can be calculated by using following formula.
The difference between actual and expected number of the runs is calculated as: Z = Mendenhall et al. (1989) developed Sign test which considers positive and negative signs instead of quantitative values. The null hypothesis for this test is that there is no significant difference between the number of positive and negative AARs. We apply Sign test statistics before and after the event day and also for the event window. We compute the standard error using the following formula: . This method is used for each stock in the sample using the 20 return intervals spanning one to twenty days for both pre and post-event data. This provides i*20*2 estimates of betas. BSE-500 index is used as proxy to calculate market return.
Sign Test
Where, is the return to stock i on day t, for return interval j, using the k sample periods (k has a value of 1 in the precall period and has a value of 2 in the post-call period).
is the market returnon day t, using interval j and sample k. According to Schwartz (1991) , the first-pass beta is expected to reach its true value asymptotically as the measurement interval, L, approaches infinity. To test this expectation, we used the 40 (pre and post event) first-pass market model regression beta estimates ( , ) for each stocks to run the second-pass, stock-specific regression.
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Results and Analysis
Figure 1 AARs and CAARs Trends of Three Models over the 61-Day Event Window of Full Sample Earnings Announcement of September 2012 Quarter
The estimated beta and R 2 from market model are presented in table 5. The average betas are negatively changed for all the length intervals except first two days. The first pass beta ranges from 0.8277 to 1.2587 during the pre-event and from 0.8956 to 0.9997 for the post-event period. Using one day return interval betas rise to 8 values ranges from 0.1183 to 0.4000 for the pre event period and from 0.1054 to 0.3805 for the post event period. The highest positive change of 36.71% is observed on the 3 rd day interval period. The R 2 values are decreased proportionately during the post event period which is not expected in the study. This shows price inefficiency. The table 6 shows the result of second pass beta. The average BETA2 parameter should be less negative when market frictions are less. So, we expect a positive change in BETA2 during the earnings announcement. The BETS2 are positively changed for all intervals. The BETA2 are negatively signed in the post event period and this shows less market frictions in the market. 
Conclusion
This empirical study examines the abnormal performance of sample securities by using mean adjusted model, market adjusted model and market model. The paper investigated the information content in security prices on the release of quarterly earnings announcement by using event study and Cohen et al. (1983 a) methodology . Based on the percentage change in the current and corresponding quarter's net profit and net sales, the whole sample is divided into good news and bad news portfolios. The result of the number of positive and negative AARs and CAARs show that there are more numbers of positive values than negative values during the event window of 61 days. This result shows that market has positively reacted on the release of the September 2012 quarterly earnings announcement. These results are tested using the non-parametric tests. We tested the randomness in the behavior of AAR values using Runs test and found that the observed excess return series are not random during the event window of 61 days for mean adjusted model and market model. The sign statistics shows significant values for overall period for all models and for all the portfolios except for bad news of market adjusted portfolio. Therefore, we conclude that there is a significant difference between the number of positive and negative AAR. The t test results of the study show that AARs and CAARs values are significant for majority of the days in the event window of 61 days. Therefore, we reject the hypothesis that AAR and CAAR values are close to zero. The exception to this conclusion seems to be the bad news portfolio as their values are insignificant for the market adjusted model. The result from Cohen et al. (1983a) methodology shows poor price adjustments process as the value of beta are decreased proportionately. The R 2 values are also decreased proportionately during the post event period and this shows poor price efficiency. The BETA2 are negatively signed in the post event period. Based on overall results, we conclude that there is a scope for abnormal profits for the investors since the market fail to incorporate the new information in security prices. The above discussion clearly shows that the Indian stock market fails to perceive information content in security prices when they are publicly available as discussed by Fama (1965 Fama ( , 1970 . The quarterly earnings information can generate significant abnormal profits to the trades in Indian stock market.
